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SUMMARY

As indicated in (1), the analysis of two seven-summer long
experiments brought out indications of very strong effects of
cloud seeding on rainfall. The two experiments, one in Switzer-
land and the other in Arizona, differed in many aspects. Yet, a
collation of findings, dispersed in earlier publications, reveals
certain patterns of apparent effects of seeding that are common to
both experiments. It appéars likely that these patterns reflect
an unexpected real atmospheric phenomenon: 'local" cloud seeding
affects the rainfall in far-away localities to a greater extent
than it does in the intended target.

While very relevant to the development of a reliable cloud
seeding technology, the above findings are not mentioned in the
vast literature on weather modification. In particular, this is

the case of the recently published two-volume document (2), The

Management of Weather Resources, prepared by the Weather Modifi-

cation Advisory Board appointed by the U.S. Secretary of Commerce.
I am appreciative of the Board's efforts, especially of its Vol.
11, that summarizes the findings of its Statistical Task Force.
In particular, I applaud the following three statements: (i)
"...randomization has come to be recognized as an essential part
of gathering trustworthy data about weather modification," (ii)
", ..randomization...needed if we are to be able to use the results
as solid evidence," (iii) "The details (of experiments)--not just
summaries--need to be available."

Statements (i) and (ii) are clear and unambiguous. However,
I fecl that statement (iii) requires illustrations. Roughly, there
arc two types of '"details" frequently missing in the cloud seeding

literature. One type involves the actual performance of an experi-
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ment, the original data and the methodology used for the evalua-
tion. Not infrequently, these details are hard to get. A some-
what different type of missing detail is illustrated by an article

in the volume Legal and Scientific Uncertainties of Weather Modifi-

cation (Ed. W.A. Thomas, Duke University Press, 1977). The article
in question is éuthored by L.J. Battan. Its title is "The Scienti-
fic Uncertainties: A Scientist Responds." On p. 28, we read: "I
hasten to point out that data from a number of carefully done com-
mercial seedings strongly suggest that the person who paid for the
operation got a fair return on the investment." This remark,
representing the opinion of Professor Battan, is an interesting
detail. However, I miss another detail. This is that Professor
Battan performed a cloud seeding experiment lasting seven summers,
that his own evaluation for the first four-summer long "Program"
inéicated 30% less rain on days with seeding than on those without,
and that his own evaluation of the second "Program" of three sum-
mers also indicated a 30% deficiency of rain on days with seeding.
My feeling is that this missing detail of Professor “attan's 5-page
"...A Scientist Responds" is rather relevant for a conference "On
Legal and Scientific Uncertainties..." Also, it seems important
for the government and for the public at large.

Regretfully, a tendency to accept reports without insisting
on ""details" is reflected inVol. I of the Advisory Board's Report
to the U.S. Secretary of Commerce. While one year of intense
study by the Board may seem long, it is not sufficient for gathering
all the important details and for their appraisal. As stated in my
article (1), the formulation of a realistic national policy on
weather modification requircs the '"Establishment of at least two

philosophically different interdisciplinary research groups,
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including statisticians versed in experimental work, perhaps mem-
bers of the National Academy of Sciences, with a special mission
to reevaluate the data of as many already performed cloud seeding
experiments as possible, and continuation of properly planned
experimentation. The suggested research groups should have unlimited
access to the same data aﬁd have facilities for personal meetings
to exchange ideas. .They should be funded from sources other than
those engaged in funding cloud seeding." To be effective, this
multigroup project should last not just one but at least three
years. Hopefully, such a multigroup project would examine the
indications of the impressive far-away effects of local cloud
seeding, in;luding the studies made in the Berkeley Statistical
Laboratory. Even with the greatest care blunders are difficult
to avoid.

I am grateful to several scholars who commented on the preli-
minary draft of the present article. In particular, they pointed
out the inadequacy of the original version of the Summary.

A letter of Professor Battan, dated October 30, 1978, generally
disapproving the present article, contends that the quotation from
his article ("I hasten to point...") is taken out of context.
Professor Battan suggests that I include the rest of the relevant
passage. It reads as follows.

"In many other operations and experiments, it is impos-

sible to tell. It really is soméwhat like going to a

physician when you are not feeling well. You receive an

examination and a prescription and, if threc days later

you feel better, you figure you got your money's worth."
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